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zzk Z¥f®kirz>®.%l£mm<. 
[»*JS2] i(IBIS*te^©iIgA'ioAKil± 500 AW 

±5oa uTx-foz z t zftrn t -tzmxm j tmo^m 
Htm*. 

[»*rS3] Huffifeai^^^cO^^s^SSWicioAW 
_t50 A WT-Cfc * t 2 KttoiBft 

[flt*4U] MriettttiVK«>gftM<efiisK^ Co 
10 o-.- b -. r -dNi.Cr b Pt c M d ti^iiS .1 i £4*ig<t-*-5 

M*ri i tmw&mmmK tztz izz -cm n#&flt 

te#£*jc**fclift:#«re*> , » . a . b . c *Jj:lWI 
l±)^-7-/<— 1> f-T'Jbot, 0 £15, 0 gb ^15. 
0 <c ^20. 0 <d g20. A'Oa kb (i|?|B#iZI4 0 <t ft 

6ftv\, 

[111**1 6] BUI2®fft^^siO = . AlcO-.. . Ti0 2 . Zr0=*5 

«to { y a o a A»?»atf4ifc / ><c< 1 t> i wswttfctt-r?** 

[18**1 7 ] 7/??? ftlc «t 5«SttSfffirojKBg;c*ji » 

[0 0 0 ] J 
[0 0 0 2] 

Itt *«Dit*l = > fa- * ft ^oX^ineftitflc!: 

fc'N- KBtf-f 7. ? (O^ie&g-Kft'^tt L *g*& 

K«0 ffi /j ft k m ft / -f *(0 (KM a*« # 43* X ffi® £ ft 

[o o o 3 ] mt. -jttW^lt'ffl*JiTv»6«tt«!f<0[8 
(Jjj^rt 1200- 1600 Op fie£f#>5.. I ^t'ISi*i:iPR 
^*^c/)|j, f*lf >i] j" -3 .*,: cr iA^.iil^ ■? Kcn^fc-r 5 fS«l 
;;Pli!£>r<*>3?r.*T'fo3« LA'Lj'k-iii. .t 'M&i^siST* 
•:/ Ka-M.'f-i' 1 1 "fffe;r A; '> . i: ma^M^^ y 

* ft is w .Wi j Mi -? ££J;v;-fto;t i o : r « slin'j ; _ :i 
y Kl-I ft.-jlH >0^l^{i»tJ:!I^W:| ; ;|-\ J ffi*'JII T".(".l^^ 
.1: % -~ f 'i ^'^li'f^^HX;-.!: n . -j--r 4- i .-, K<Mg'|: 



(2) **|i',1^7- 3 1 \ 9 2 9 

# »l » $ 4'i J: ') ;C tc o fc, 
[0 0 0 4 ] L IZfriXZiX : y Kttffi^?— : y Ken 

R«*ftatt*'><c< i: to. 7 KA±lwft^/j:j4se,fsa^ 
Srisoo 0e JEAJbt i»)^<t5wt"e l J:9»!ffi«fc 

cOS*;z^^5J:9^ett»^mi: LTIi, CoNiPt, 
CoNiCrPt, CoCrPt.^i: 0 coCoPt.^^, CrTift t (V%R&£fc> 
^^^(DmiZmW. i-SCoNiCr, CoCrTa/^ ^cOCoCrS** 

10 

[0 0 0 5] L^»L-t(OtS«*i: LTtt. CTxtfii^co 

u/cnf T*f 31800 Oe gg#±IB C^^^CoPt^ 
fiSttSBI-Ctt, IEEE Trans. Magn. , M.\C-19(1983) 1514 ^ 
J. Appl. Phys. . 54(1983)7089, IEEE Trans. Magn. , MAG-19 
(1983)1638 /^"i:^$iltl^i9!:, Z (DPtMf8,%2 
0-25Sf%SSiTit»5r i -C J: 9 K 

tiiS-efi/jC^o Sfc^cDJ: 5 4#*<OPt5ESI(OSSADfi 
20 jSSB«ftco**iteT*ffl#IE*lfflfe±# * L< 

L o T^ft = ^ h toiz 5 1 # ^ 5 10% hu % cDf&Ptffl^ 

[0 0 0 6] CrTifeBg-hi-B *JK*D LfcCoCrPtB Jg&JK 
J5fti-5Ct«w<t 9 2000 0e U±(Dmi%t&t)$:iMf%lt^t 
<0*&^*>4^ (^14@S*^.ffl^m^8p B-18(199 
0) ) , -t^^^Dir^ttStSJatti: LT 280 C C, a* 
O-300V coSfi/<-f T^Sr^St LT*5 9. fi/Mti^^ 

30 [0007] zbizmmmmmzt-oxtt^ mrnn^. 

ftjft, 1^*05 "Zig-zag Domain" ^fl^JSftfZieH + S t 
[0 0 0 8] »Jr«ttg|*«^-r5ftS-AeS£ilT^>16 
40 5X»taSf^*We^«)*te!wJ:9iBW-*-5, i"*^ 
^iltt^ (J. Appl. Phys. .63.3248(1988)) ... 

[0009] ifc//»oT«E(*./^;^ 
co\>\%mm:z»ixmv 'j ^ - > 

(V. s. P. 1786.^6 i ) ciifiNiP " I " J l!i II',? </ * S?i iVr 1 1 ^1 ;v * 

an (St'liil^c/ . ^,\ f \1v ^i^^ ;ti»iffl)-r ^ -a^ film l i%f i-*,^ 



:i 

tOOl Oj £blZCmPt&&!&iZCr&%&l!ai£.ColtiCr 
PtiHtfl^arjfi^S.^ t iz X 9 . W&R£$L%-W&tl i*cO 
K««*M4^»a|--/<-9'f h«ttO*fciL!:. <fc 9- 

1 co (ssttflc j 4 xmtffi % h n«:4 t> ft* $ n-c i » * 

(U. S. P. 5180640 ) , 

[ooi U lf)>l$'&<DM&;JMt&%.Hi$klzi6\ l *Xlt> 

Lfcl vb«$>3MR~ y K^^bftt^Sftt'ib 0 -rcoHifJ 
f4;&ScOt>coT"*>5 <t%±ibiX"Ct^ i CLCOMR— ;/ Kco 
W4±Mfc -lit LT. - y Kg flsKfiH"*"* ' -I" X 
cost «i£S;EE * -f TV) - ;y KK Jfr«» L < |&t » C 

t * « * if & n s . * © * «ttK { = e a - t- 5 ^ to •* 5 at 

MR- 5/ K«)1«9o**i,fcK*«IE»»tt**li**-6wi: 

[0012] L fc#o T:tiA'b<olt.i!:^< ) : / -< 
XW4i: LTIi, ±Jfi L fc J: ? fc*STI4*+#-e*> 
•9. Lfc^oTNiP ^^V-^flSSrTJfet LfcCoNiCrPt^ 
5tt4KT- $ b iz =t coflSttHHW^flsj* -fa ir * ^rSfe 
3 t ^ 9 tB*$j£c: <fc 9 . £9 -gcoj&f*: y -f 

[0 0 1 3 1 W-t!^=t9NiP ^^<s/^M$rT^i LfcCo 
NiPt^CoNiCrPt^{Stt)iIi3fcl >T, ±i£ L-fciSitSBSftft 

[0014] CCU o * S5»fiS*ft i / -Y X(ft*K 
»-*-*31ttlW*<H-4 Ltli, itfli* L t «fc 9 ::ttttK$r«l 
ril-t- 5 & Ji&iP * ttft WJ= fttt S tf. ^twlll 
tt-T-ft $ < 1- * i t j»«H * L i \. i co j; 9 * ttAtt 
^©«*W^ll«rffiJI+**ffifc LTtt*-f . T«K 
ffl i » T & co/ifcft £ M fflJ L i ©fi : r M * £ M tf) i= # 

co «t o //attiWAtt^n^iiaiSKi'h* < 

Sit il|!E!i5£'<fc t *s 9 T'*>3„ 

[0 0 1 5] *{CCtoCr5fi»ttlltSC*iV»T. +##S«?£ 
7*epao*£«rfT o Z tiZX 9 . S^ST- 
rtizCofcCrcottrtJtOift U $ tfS . i »*>H>4 

W#lt$iicotfM#*n 6*1/0*5 (Jim. J. Awl. I'hys. . 2 
5. 1.668(1986) , IEEE Trans. Magn. . MAG -2-1. 3012(1988) . 
.Ipn. J. Appl. Phys. . 29. 1705(1990)) 

[0016] L t. > L x- co r -- ? £• ML o i . (# $ il t:. ft 
» « W j& $ 4- .15 ; i * i ?>b X ^ B I HKc « "C « 

tit $4iTJ-J " . A >o M $ m iztil ooo A WZ.z 

|S]ffi'i-3£ ;'^/t ?^iS. ri:':. i v>X ■> t-XutXv 

o > fr 'A ft I ',)ii tff 3^ -1- ^ \t & o : z : X , :f"> X ill i 1 ii"S At 



(3) »l«JP7-:i 119 2 9 

1 

[0 0 1 7] Sfc*?8W#e>co^W!c«fcix(i. -coj;^ 
*Cr ^20Cjf^- %gg h1$ GiT 5CoCi CO® 
InSSfM* L < (ST L . Z(Oti$>lZ+'Atet&%.R,mft£. 

mjjzwztzfi',z&mtem\i.mmii%mix l$ ?<. />> 
io mtt£i>. 

[0 0 18] ltzfroXmfuMit<Di&T<D'pfa>££®. 
fcZft^smmxfr-o+ftte Srrto f^j* -fu ± 7s 
X\ «ttW«r«»ai-*i(Sfttt-?*i+»l»iHlTA 9 /^o^ 

fttz-tzz titX'%Mi. m^(Dm&m&mimizte\,-> 
x&m t tt zit&vmt) t +#f6t »as* v ^ xw*«:» e> 

[0 0 19] 
[0 0 2 0] 

[ MM 5r + S 7c * CO ] Mfl 11 ±a coS6gi « 
30 £Atttf-*t . ^^^y^Kffi ^ a^*£ t f E *i^g|5ii «t 9 

[0 0 2 1 ] #iiHlJteS 1 fpfe J 7-WiES^10Ay.± 500A 

te^>^MWiil0Ay.±50A WTT-#>5 1 1 frkt£ L l v 
[0022] *»WCffli»6Ji4«tt«tttCo 

iiS€T-!?fiti&^;r J: 9 bttS, ^ L TftA«£^-t£ t 

i4 . WiErt*i6j©fc8fcte-TcD*->ca:s hi «it $ 

4i . t£T-f?H »«I*B(4 &TSS^.T-UfJ©jft '»|^ 0 T* 

[0023] ffi;ttr#fli'3rl3iS-i-5 -j xT-^nfifn<Mc<v 
-r ;i j; n ^ViiliK-t-;'} 5 e* to^rc ^5iJrft-);-^ftl!-r ; j 1 1 

■IL'-U^'i- 4:<SiPJwJ-J^T;'4. *>iWj$l>t?.>XW( 
{f-)t-MtiA\i-tfn'< "X . &,%,m-Y-yS!l\, ^zmfW-nz'/M L 'C 
50 I, j, </j-C'.t'j 



[00 2 4 ] *fc#«iJ0li. ±BE»tt»W«0Etttt<C» 
Bfe/J'-Co „x.- a -b-o-«iNi..CruPt JL, i: -J| $ 4i . * co{g;ttrl$^ 
fr W Bit t 5 S a 1 *£ f 1> > ili*noA«±500AWT -C h 
9 . A »o-t Jx bwgfieTB^ 2 A t*±50 A WTcoii 
T-IN&StttlN&KtBi:: «t 9 #fit * HX i^:t?r#®i 
1-5«Bl^lESfiE*S:tiW-*-ft ttOT'fc^.. fcfc' LZZX 
M l±Jfa«tt^JRjcitfitliik-&ttT*)»), a , b . 
c teXVd l±^/<— fc> hffcot. 0 ga gl5. 0 
gb gl5. 0 <c £20. 0 <d g20. ,1>Oa tbl4HJB# 

ictio ifcb&w, m rtMb^coifS-fi. d ii±|EJH4 
aUtSw/jrA'-eeOfk-g-^^t LT«0'<— try hSr*^., 
[ o o 2 5 1 *»Wi:is^T. ±tB#9MM$#&flta£: 

it. &&it®)t LTSiO = . Ala0 3 . Ti0 2 . ZrO = ioJ;l>'Y 2 

[0 0 2 6] 4 &#38"!I4*'* y * <t 5«te*l&0> 
Jf^ifeiCioV^-C. ffll>5?-* , s' h^iC-T^etfk^&t'cO 
Sr a W £ it . $ b co* ** 
',ZXP7 7 x> i >5 - t J; 9 . ft fcttttftK 

[0 0 2 7] -coi#-g\ ±|H»tt**S:. 0.1 -10{**§ 
%cO'MKt#' 7- & £ W $ -trfcAr #7, Srffl t »fc * y ? tti- 

[0 0 2 8] Rfl5$L/tJ: 5^Cft/5'6Wffi^SSS«SE^ 

* co K/nt 7, rt+ft tt mm&im*>> bj& £ n & 

fr» iK« & & w b /j ><r) %mxmtz-£ . * <o is 
«t ixmmtjt+fti&^mts -t xmizmgL-fz 

[0 0 2 9] *^g?fl!Zfc^TI4. C CO BW^pg-t- 5 
i«CrbPtcHdi**n. *co45-»Bfc*«e^'«— ht?. 

0 gl5. 0 gb ^15. 0 <c ^20. 0 <d g 

20. 7).oa ib ttraB*ictt0i:/j:«>4v»«ttitSr«jB+ 

[0 0 3 0] ;:t^'<y?Si:J; SfiKttJtffEcojKfiKtz 
S3t»-cii. fflt » * ? - '/ ? I- * sc'f **ft«n5c t'<r>$m 

'&§>1h:W> iT<&# 1 0 A W± 500 AWT . yi-o^rft 

e> co^,aifc-Trai«:)»i««*s5ifCW:c 2 A t;.±soA wt<o 

I 0 0 3 1 ] flffii; L .t 9 ,w Ift/i'bCO.MR'- ••/ K'l- 



f it »|«*«P7- 3 119 2 9 

is 

[0 0 3 2] -t C -CCoPtXttttMg tficfl* CDKAlttt: 

!crf7*7 7:-?zm \,sztiz£<9 immm* izmtw* 

JlttlKSrtll^i-agSeiF^ieSjJSloA £A± 500 A WT 
T'fe ^ . bCOgiHB^IJa^ 2 AW±50AWTW 

mmxmiu i izftmmtiLfc&mniz x v ftmztxxi >z> 

b<,^~yffimzn$l£-&%zbiZftiLxj)it^ $ hizz(DX 
9 \z l X f^et $ ft Sr«F o«tt«H4 . ^ B 

tt^Zb&Wbfi'izLtz* 
[0 0 3 3] * ~ -C-5SttS«^«5)cT5^ 0 ra B fe^S/j'loA 

20 «E»± i «5.flft»«* J 5'aa«fk*s**»Kz«^ LTLS 
9Jt*TiiT-fe9. ifc 500A &igx.Z> b -T Pt9H»r L X 

i ^ te« t" ^ h fficottfcai^fiRJtt £ is) 1: a/5co^# $ t 

[0 0 3 4] i fc^ B B B *i^FF^^gttS{± 2 A^iiTii^ 

4*ft4vt*tt# / xescs/js/i^ft-r. 10A u 

A >4 <9 i& < 4 5 1 feBUxE L fc «t 9 
I*B»fl4lti*t1l6tAi: £>S4c «t!t S^lf 14 Jf *n L 

[0 0 3 5] $A:fl^iBlt , {w$.W$-e:'5^»«tt*&« 

Tie] U , ) #208^% ar-E X 5 b W3. 9 j^fli^fktO* L 
[0 0 3 6] **? B #6>tt0IBSI{C - (O «t 9 <c*jfet?fPrt 

/flV't2SW»(W«l0A(Ox*/mf-»ttfi5c*»*H!IU 
J: 9 3SB!C»#r. ±« L fc J: 9 >i:*»»tt9l|s4fc«»«5>Sr 

- on -t 9 <c is fits -Tiia ;c sfe«tt co m x h h zmm s 

[ 0 0 37] J "b.MJMeiWff f>tt. 
li- ; - ;Td M t'/fl; : - A' cV $ £ ^ x. 0 W fi£ 7j V*SE I U / 
< Xb m%tiXm.o:>h 7>Z(r>X 9 JlcaSififft-rlflJ^llfJW 
5(i •r^:i-)-!-.^iHi,Yi;4. )'•/.'■ v -•'/ v i-'| j ;-iifsijii54!.; / j 



mtv><»m~ x y w^mw&nz :n m 1 ft, 

-t" & 4? *9g PJ1 X'vt b -Jx ft. Tr'i "^Ji-T- fl? iiiliij UP ?£ fi ffi V > 
10 0 3 81 _hScl L fc^ftC «t 9 . #*coK?g^{irvBfi 

ft oft, 
[0 0 3 9] 

luteal 

[SStfcfll 1 ] *S!cRJf 15/, mCONiP ^ j^BSSrliS L ft 
& . r ? * 7° Lfc7/U5 = >?Af^7^1 

NiP/CoNiPtSiO/^-^vK^IW^WSL-r/iS 
K*8E»jK£<**^ '< s/ * tei^ <t 9 ffM L ft, ttttgUrft: 

Co(81)Ni(7)Pt(12) ^:cSi0 2 $r2*5j; 20 
1*4 KSrttfflU RF&fll 

SrflH'fc. SftNiP TifiRfftt 420 A. W&tfVtt&S 

0. l%cDg3fc#*££tMr#;*.<5rf£/flL t ^cDJ£#£20 
mTorr <tLft, *fcritBlB»Ctt:«*iiHj*S«*P«i^ , *fi 

[0 04 0] ^e54lftJl^gE»^cr)ffifJj^SSS*f+ 

&DLfcl,»i§-&roCo(81)Ni(7)Pt.(12) h 

V >ft*|-& t (Dtl&X'-ti 1 iZ^-T., 30 

[oo4i] £tzm*'>zitm®MM+¥mmzi. ois 

fWff <t << * > •> = > ^ft ic «t 9 M ft ft: L ft. t co 4- ffl ^ 

ft, 

[0042] e^fEgy&ttiii?±ia£ o. 1 „ m<r>mm^ 

■y KK:J:0»*fc*. W44:tf 9 ~ t «fc 0 jM£ L ft, 

5i^-«»lEtt27aA-C*>o ft, * ft&# ji^ft-S§-tOJij£ 
ftli5MHz*/flV\fc. ?!£ L t^V^/Hl-tcoagfKffctt 40 

i ^ ... 

[ o o 4 3 ] a«sraa t . sio»s:asai l 

S^fiHSW^^Pi-tr^ <*>(■« 0) . Sio = as*;cJ: 
«') ^o7rfi-t-fS!c^Mii/j>ifM $Ji. * «o >>Htei!±siO : - : 

•> x.b^m^^ji^-ifSijii L.ti"j. £ ft. 6jfJ.lt!! V 

;j-ftjrA(EjiWt!l;.brtSiO, : ifrs/j|i;_.i; >i . fi L < Mik / -f 
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I o o j 4 ] ifcseHSji - w «t ^ *#fcT?fN? l ftfi^ti 
3>w l ft, * -r aa^wftau: «t •? miss l ftco 7£ .Ni 6 p 

twCSiCfc)^ (WT. CoNiPt.(Si0 2 )^ t*<) et4©^|g 
[0 0 4 5] :;-eHti:*tJ:?i:, (^$4xfcCoNi 

Pt(SiOc)^ m&mii^cO&-T-'&7'A50A?i>c? 250AfSlScO 
10 A A« b 30 A S«(Dtg«r«o=te.^1j?it!C J; 9 $ 4iT 

m i iitefitL-x*)?) i jiz, sio-ommmizi. yumx* 
ntct^fs l tzmmzML xm®m,i-&&!% 

9 HBR.37c*»W*fTo^ 0 iMJ&B*0>-fflfrBI 2 

[0 0 4 6] ^ilJ; 9*l^gf5^tiSi tO ^a"*4x. HfJitS 
CO XPS CD ^ * ! Z 3S <3 ^ X -% X 5 t S i 0= jj 5 ^ S 4x T t ^ C 

5. 

[0 0 4 7] ^^g-^W^jE^^WSgm^TC^. &t±5 

^nftsi. o . co«>*ttmB#asacs:»«rjS i zmmiz 

C0feHtgl55> t ^ L X fob,. Z cogm «t 9 W b /j'iZ $ 
nfcSi0att«£#SB^.w*B5Ml LT#4 L Ti >Z> Z. t mo 
L ft/;> ot:©i-; J: 9 

*e>fttl>5: tfi'\ lC3SiO = ^DCoNiPt.SStt^C-)^L 
i ^•ffcRj^ i +37 (Si »S5£f* / -f Xtoga 
ir/;>Si7'j'^biLft, 

[0 0 4 8] [^tef5*ij 2 ] Igt&M 1 i: ISlWic . *iffi{;«5 
W- 1 5 ,/ m (OH i P / :7 * 11$ <t 7" ^ X V - & S£ L ft. T 
/US =i 7Af> x ^ NiP/CoNiCrPrSiO/*— 
>HSJSr«ii):Sllg L Xtc zm%M»Mfr& 7,/< -y ? y.-!r .t 
9 /f^Bit l ft, mm%zfti&r zmizi-i, comm ma- 

( l)Pv(12) ^ftt^TP 'y — 'r ■/ V1:\Z StnmX 5mmX immlf 
OS i «):••:/- -y :/i-inifHJLT-19%; -/c<i i ■) ;iJ4j— : -ffijg L 

u;f#i* i 4 i£B&f>JKtf'*Ui!&tt . ^- xvii-r ^ fc;z x 

f ) . rov,Ni,-.(r. ( l'i,,(SiO^) w ft;kVjb4lft... ftft'L l-.i'fi! 



y 

'500A t /i!tfl;P#;c( 4 i 0. 1 %pW.M IS 'A & StrAr # 
*sr(£JBU ^C^^Sr20mToiT £ Lfc, ttzlil^lZ 

ttmmifjttmi&iium^mm'^ r Ammn^x^^k 

T'fffl/t L fc{BSM#t*. SiOc^gsftn L 4- 1 WCo (77) 
Ni(7)Cr(4)Pt(12)-g-&3' — yj/ h t cOJt© 

is L tz&&n*mm£ 9 *«t> bftfc . ^^o a B tiff 0 l«5) 

[0 0 5 0] SiOafrfiSAn L ftv*»£tt:&iSM£ ; F-iilSfW<j 
t=#AM:i* (#8MB0) . Si0 2 gsip{c«t QtSAtt-^mtc 

An LTV >4 C £ S fcftHJttt W«'>T?.^ 

fitaiHS 4- umi- -5 fc K SST'fe 5 / -r x 

fcSiOsSsflOKJ: 9^1 < f&iftl. '&%kt LTBti^i 
./ Xco&ffi Jt T' fo 5 S / N (jt * > 3fe # 5 4 1 X i * 3 1 1 /A 
t>1j'?>, 

[0 0 5 1 ] ifcil. feSfe^lfJigSrffi^/SfigSiam^* 

«fc 9 HKK»*f L fc, 4 -TSilS^ <t 9 Mft 
LfcSiOaRJPCbNiCrPtattttwSfe&^rfflfjgi-ffi^W^ 
i4!:^t„ «tt«ttt-t<Ott^tt*S50AA>?> 200A&S 

ttl0A;l'b40Ag&£>«i£ t>otftJMf|it{w«fc 9 ffllRiz^ 
[0 0 5 2] ^w<Di|fiJMffjiWBg^!;o^-cwe>^ 

[0 0 5 3] - ft J; 9 &#g|5 3 iCilSi i £ftcoo 
ft. -*tt*lfe^-rt»4 !aiSi^Oli(i£/,,£'«jffl,*ft 
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10 

ftd'ofc, ^Lt. ficO^^fe-rF'sacoMllW.'ST-i.lFfJK- 
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